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Floyd C. Rector, Jr., was born in Slaton, Texas on Medicine, the main entryway for any and everyone who
January 18, 1929. He attended Texas Tech University wanted to go to school. The buildings were simply planted
from 1946 to 1950 and then the University of Texas on the ground. There was no foundation, and all sorts
Southwestern Medical School from 1950 to 1954 for his of equipment and trash were scattered about (Fig. 2).
medical education. He received his house staff training The school closed when it became cold because every-
at the same institution and thereafter fellowship training thing froze. The floors were disintegrating. They tended
from 1954 to 1956 at the National Institutes of Health to break open and everyone feared that someone would
(NIH). Following his training at the NIH, he returned fall into the abyss and disappear forever. This is the sight
to Dallas where he rose quickly to the rank of full Profes- Dr. Rector first saw when he appeared on the scene in
sor of Medicine and Director of the Renal Unit. In 1973, 1953 as a third-year medical student interested in doing
he left for the University of California, San Francisco, research, an interest, incidentally, that was honored by
where he assumed the rank of Professor of Internal Med- neither academic credit nor financial remuneration.
icine and Director of the Nephrology Unit and later His initial accomplishments were quite auspicious. He
became Chairman of the Department of Internal Medi- published two papers, one in the American Journal of
cine. He retired from this position in 1994. So much for Physiology and one in the Journal of Clinical Investiga-
the bare bones. tion, which constituted important contributions to acid-
I first met Dr. Rector when he was a medical student base balance and ammonia excretion. Thereafter, his
in 1953. The surroundings in Texas were not auspicious career was launched and it took two distinct, yet inter-
(Fig. 1). The University occupied abandoned Army bar- twined directions.
racks—actually rotting wooden shacks—that signaled One major focus was basic research. He grappled
the entrance to the University campus. The entrance to with major problems and deployed what, at the time,
the Dean’s Office was equally welcoming, with garbage was a novel technology, specifically micropuncture and
strewn liberally before the entrance. Even more impos- subsequently microperfusion. He established with his
ing was the collapsing entrance to the Department of
fellow, Jim Clapp, the second micropuncture laboratory
in the United States and proceeded to examine a whole
variety of fundamental problems. He demonstrated, for 2003 by the International Society of Nephrology
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example, that active chloride transport occurred in the
distal nephron. He showed that the proximal and distal
tubule proton secretion could be analyzed through the
technology of the disequilibrium pH. He developed in a
major way a study of the countercurrent system, elaborat-
ing a two-solute model for the concentration of the urine,
which was a significant achievement in conceptual analysis.
His primary work, thereafter, revolved around an
analysis of the proximal tubule ensemble. He analyzed
proton secretion, sodium chloride reabsorption, and also
regulatory processes that impinged on these mecha-
Fig. 3.
nisms. It should be noted that if you look at Dr. Rector’s
papers, about ten of them started with the title “The
In addition to these basic studies, Dr. Rector also pur-Mechanism.” It is obvious that he paid great attention
sued a whole series of clinical investigations. His studiesto specific transport and diffusion properties of the neph-
were broad as well as deep. He concerned himself withron in a very specific and detailed way. The more compli-
diuretics. The localization of the site of action was pursuedcated regulatory aspects were not ignored. It was difficult
with great conceptual elegance, using clearance tech-to know what the ensemble would do under circumstances
of metabolic alkalosis, acid-base balance, and the like. niques involving urine concentration and dilution to iden-
No small part of his efforts was designed to dissect out tify where diuretics acted and what complications might
how these basic and diffusion properties were regulated. arise. His analysis of metabolic acidosis was a model of
He defined the sodium and hydrogen transport systems how to proceed from basic mechanisms to clinical de-
in the proximal tubule, identifying a sodium hydrogen rangements and how those mechanisms are distorted by
exchanger and a proton ATPase, and evaluated their disease. Salt wasting in renal failure, potassium abnormali-
qualitative contribution to bicarbonate and sodium reab- ties, water excretion and retention, hypercalcemic states,
sorption in the proximal tubule. At the same time, he cerebral hyponatremia, and a variety of other disorders
examined the peritubular pathway and probed in great occupied him. It is fair to say that certain investigators
detail the effect of back-leak on net reabsorption. can investigate routine clinical problems with the insights
I would like to mention one specific area where his derived from basic physiology. In Dr. Rector, we see
contributions were really a landmark—a portrayal of the someone who was prepared to invest himself on a very
way bicarbonate is reabsorbed in a proximal tubule. This basic level. He concerned himself with ordinary clinical
pathbreaking paper involved an analysis of the problem problems, which were often transformed into major in-
and focused on what he called the disequilibrium pH. vestigative issues. In a very real sense, the routine prob-
Without going into too much detail, the focus was on lems of nephrology were transmitted into basic research.
how bicarbonate was reabsorbed. If it were reabsorbed Investigation in renal physiology can usually be placed
in response to hydrogen secretion, one would anticipate at some step in a reductive cascade (Fig. 3). It is possible
that carbonic acid would accumulate in the tubular urine, to be isolated at any one level of this cascade and study
giving an acid disequilibrium pH. However, it turns out it in detail. There is no question that this generates tre-
that in the intact proximal tubule, the urine was in equi-
mendously important knowledge. However, more andlibrium. However, after carbonic anhydrase inhibition,
more investigators seem to isolate and moor themselvesDr. Rector was able to demonstrate that the tubular
on the genetic level and become experts in an importanturine was in disequilibrium, and more acidic than would
minutia and never emerge from it. It is of the greatestbe predicted from the bicarbonate concentration. This
importance to recognize the enormous insight conferredestablished that the enzyme carbonic anhydrase was in
by moving up or down the reductive cascade, either start-the proximal tubular apical membrane, and served to
ing with the intact organism and descending to more fun-decompose carbonic acid and render the urine in equilib-
damental levels or beginning at the very basic foundationsrium under normal circumstances. By inhibiting luminal
and moving upward toward more integrative domains.carbonic anhydrase, he showed that the urine was actu-
It is noteworthy that Dr. Rector’s clinical studies, in-ally acid. He therefore was able to establish luminal
formed as they are with a firm grasp of basic physiology,H secretion. Bicarbonate reabsorption, in Dr. Rector’s
illustrate how one can move from the uppermost clinicalhands, became analyzable in terms of specific transport
level of the reductive cascade (Fig. 3) to gain insight intoprocesses in great detail and with quantitative precision.
the most basic transport processes. With his colleague,This furnished the background for a whole series of fur-
Schambelan, a study was launched of a patient with hy-ther studies in which the nature of the secretory system
perkalemia, hyperchloremic acidosis, and resistance towas analyzed and the contributions of exchangers as well
as the proton ATPase were defined. aldosterone, a syndrome similar to pseudohypoaldoste-
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ronism type I. However, the patient was volume ex-
panded and hypertensive, in contrast to the salt wastage
and hypotension characteristic of pseudohypoaldoste-
ronism type I. By administering sodium sulfate instead
of sodium chloride (sulfate being nonreabsorbable), the
entire syndrome was corrected. The inference was drawn
that the underlying defect was increased chloride perme-
ability in the distal nephron, which acts to dissipate the
potential gradient, thereby removing the electrical driv-
ing force for potassium and hydrogen secretion. Very
recently, Lifton and his associates demonstrated that this
syndrome, pseudohypoaldosteronism type II, can result
from WNK kinase mutations in the distal nephron, re-
sulting in a gain in function chloride shunt, thereby con-
firming the essential inference and providing a mecha-
nism at the basic genetic level.
It is quite impressive to see someone who can move
with easy grace over such a wide area of human experi-
ence, encompassing both clinical medicine and basic sci-
ence. We may reasonably inquire whether he has any
faults—is he perfect? There are some memories of Dr.
Rector, which serve to characterize him in domains out-
side intellectual performance.
First, there are the ventures to the bench. At the time
he began his work, a frightening instrument—a Weich-
selbaum flame photometer—was obtained for electrolyte
determinations. When activated, it had a tendency to
Fig. 4.
explode. Dr. Rector had assigned himself the responsibil-
ity of personally handling this instrument and he suc-
Margie Rector, Floyd’s wife, is a very gifted individual.ceeded in destroying the laboratory and flooding the
She is a painter with a marvelous witty calligraphic style.place on numerous occasions. It was a terrifying experi-
She also has a certain inner warmth and firmness that isence when he ventured to the bench. Everyone within
belied by her even temperament. She enhances Floyd’seyesight scattered elsewhere.
personal life and lends a soft grace to all departmentalOne should mention his social graces. Dancing—along
functions.with sailing, guitar-playing, and golf—were among his
In describing a human being’s life-long activities, onepreferred activities. Figure 4 illustrates his easy terpi-
shuttles between two polar extremes. On the one hand,schorean style, showing his fluid movement and hair-
there is the danger of hyperbole, lapsing into gushingpin turn.
insincerities. On the other hand, there is a cheap cyni-Then, there is the matter of sartorial style. As a young
cism, which, in an effort to avoid exaggeration and senti-professor, Dr. Rector was well-groomed, hair neatly
mentality, paints everything with a glib smear and soils
combed, polished. Then he left for California and blended every contribution. Floyd Rector forged a distinguished
in seamlessly with academic colleagues who joined his academic career. He delved into deep problems of renal
unit. Like them, he assumed the lineaments of a West physiology no less than clinical medicine. He assembled
Coast badge of honor—beads, beard, and, worst of all, two world laboratories, one in Dallas and one in San
growing baldness. Fortunately, over the years, he recov- Francisco. His papers were landmark investigations, not
ered, emerging clean shaven and recognizable. merely something that would die a tired, quiet death in
The colleagues Dr. Rector assembled in California may the American Journal of Physiology or the Journal of
have given the appearance of disarray, but appearance Clinical Investigation. He was a model around whom
aside, they constituted some of the most distinguished his students, house staff, and faculty constellated, like a
renal physiologists and clinicians in the country: Robert beehive.
Alpern, Alan Werkman, Harlan Ives, Marty Cogan, Pat He has received many honors, not the least of which
Preisig, David Warnock, David Pierce, Chris Berry, Reto is the Homer Smith Award of the American Heart Asso-
Krapf, Sei Sasaki, and Chou-Long Wang. It is no small ciation and the American Society of Nephrology. It is a
achievement to assemble such a formidable group when great pleasure for me to present to Floyd the A.N. Rich-
ards Award of the International Society of Nephrology.a new unit is being developed.
